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This  report  cites  results  of  a  technical  Investigation  as  to  the  dam’s  adequacy. 
The  Inspection  and  evaluation  of  the  dam  Is  as  prescribed  by  the  National  Dam 
Inspection  Act,  Public  Law  92-367.  The  technical  Investigation  Includes  visual 
Inspection,  review  of  available  design  and  construction  records,  and  preliminary 
structural  and  hydraulic  and  hydrologic  calculations,  as  applicable.  An 
assessment  of  the  dam's  general  condition  Is  Included  In  the  report, 
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Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  New  Jersey  08621 
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Dear  Governor  Byrne: 

Inclosed  is  the  Phase  I  Inspection  Report  for  Ramapo  Lake  Dam  in  Bergen 
County,  New  Jersey  which  has  been  prepared  under  authorization  of  the  Dam 
Inspection  Act,  Public  Law  92-367.  A  brief  assessment  of  the  dam's 

condition  is  given  in  the  front  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Ramapo  Lake  Dam,  a  high  hazard  potential  structure, 
is  judged  to  be  in  poor  overall  condition.  In  addition,  the  spillway  is 

considered  seriously  inadequate  because  a  flow  equivalent  to  27  percent  of 
the  Probable  Maximum  Flood  (PMF)  would  cause  the  dam  to  be  overtopped.  The 

seriously  inadequate  spillway  is  assessed  as  an  UNSAFE,  non-emergency 

condition,  until  more  detailed  studies  prove  otherwise  or  corrective 

measures  are  completed.  The  classification  of  UNSAFE  applied  to  a  dam 
because  of  a  seriously  inadequate  spillway  is  not  meant  to  indicate  the  same 
degree  of  emergency  as  would  be  associated  with  an  UNSAFE  classification 

applied  for  a  structural  deficiency.  It  does  mean,  however,  that  based  on 
an  initial  screening,  and  preliminary  computations,  there  appears  to  be  a 
serious  deficiency  in  spillway  capacity  so  that  if  a  severe  storm  were  to 
occur,  overtopping  and  failure  of  the  dam  would  take  place,  significantly 
increasing  the  hazard  of  loss  of  life  downstream  from  the  dam.  To  ensure 
adequacy  of  the  structure,  the  following  actions  as  a  minirom,  are 
recommended . 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures  and  studies  within  six  months  from  the  date  of  approval 
of  this  report.  Within  three  months  of  the  consultant's  findings  remedial 
measures  to  ensure  spillway  adequacy  should  be  Initiated.  In  the  interim,  a 
detailed  emergency  operation  plan  and  warning  system  should  be  promptly 
developed.  Also  during  periods  of  unusually  heavy  precipitation,  around  the 
clock  surveillance  should  be  provided. 

b.  Within  six  months  from  the  date  of  approval  of  this  report,  the 
following  engineering  studies  and  analyses  should  be  initiated; 
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Honorable  Brendan  T.  Byrne 

(1)  Observation  wells  or  piezometers  should  be  installed  in  the 
embankment  to  determine  the  location  of  the  phreatic  surface  and  the  paths 
of  the  seepage  observed. 

(2)  The  flow  of  seepage  should  be  monitored  monthly  to  determine 
its  volume  and  whether  it  presents  a  problem  to  the  safety  of  the  dam. 

(3)  Provide  an  additional  low-level  outlet  of  sufficient  size  to 
decrease  the  time  to  draw  down  the  reservoir. 

c.  The  following  remedial  measures  should  be  completed  within  twelve 
months  from  the  date  of  approval  of  this  report; 

(1)  Remove  the  trees  from  the  downstream  side  of  the  embankment  and 
the  discharge  channel  down  to  the  embankment  level. 

(2)  Realign  horizontally  and  vertically  the  concrete  curbing  along 
the  upstream  face.  Replace  the  curbing  in  the  missing  area. 

(3)  Conduct  a  complete  topographic  survey  of  the  dam  and 
surrounding  area,  in  order  to  develop  a  detailed  plan  and  several 
cross-sections  of  the  dam  to  form  a  coherent  as-built  set. 

(4)  Replace  both  low-level  outlet  valves. 

(5)  Fill  in  and  regrade  areas  of  erosion  along  the  upstream  face. 

(6)  Remove  all  vegetation  and  trees  from  downstream  toe  area  and 
make  a  thorough  inspection  of  the  area. 

d.  The  owner  should  develop  written  operating  procedures  and  a  periodic 
maintenance  plan  to  ensure  the  safety  of  the  dam  within  one  year  from  the 
date  of  approval  of  this  report. 

A  copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofman,  New  Jersey 
Department  of  Environmental  Protection,  the  designated  State  Office  contact 
for  this  program.  Within  five  days  of  the  date  of  this  letter,  a  copy  will 
also  be  sent  to  Congressman  Maguire  of  the  Seventh  District.  Under  the 
provision  of  the  Freedom  of  Information  Act,  tiie  inspection  report  will  be 
subject  to  release  by  this  offiC'^,  upon  request,  five  days  after  the  date  of 
this  letter. 
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Additional  copies  of  this  report  may  be  obtained  from  the  National  Technical 
Information  Services  ((fTIS),  Springfield,  Virginia  22161  at  a  reasonable 
cost.  Please  allow  four  to  six  weeks  from  the  date  of  this  letter  for  NTIS 
to  have  copies  of  the  report  available. 


An  important  aspect  of  tlie  Dam  Inspection  Program  will  be  the  implementation 
of  the  recommendations  made  as  a  result  of  the  inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
implement  our  recommendations. 


Sincere] y , 


I  Incl 
As  stated 


JAMES  G.  TON 

Colonel,  Corps  of  Engineers 
District  Engineer 


Copies  furnished: 

Mr.  Dirk  C.  Hofman,  P.E.,  Deputy  Director 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.O.  Box  CN029 

Trenton,  NJ  08625 

Mr.  John  O'Dowd,  Acting  Chief 
Bureau  of  Flood  Plain  Regulation 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.O.  Box  CN029 
Trenton,  NJ  08625 
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RAMAPO  LAKE  OAM  (NJ00216) 


CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 

This  dam  was  inspected  on  13  November  and  4  December  1979  by  Harris-ECI 
Associates,  Inc.,  under  contract  to  the  State  of  New  Jersey.  The  State, 
under  agreement  with  the  U.S.  Army  Engineer  District,  Philadelphia,  had  this 
inspection  performed  in  accordance  with  the  National  Dam  Inspection  Act, 
Public  Law  92-367. 

Ramapo  Lake  Dam,  a  high  hazard  potential  structure,  is  judged  to  be  in  poor 
overall  condition.  In  addition,  the  spillway  is  considered  seriously 
inadequate  because  a  flow  equivalent  to  27  percent  of  the  Probable  Maximum 
Flood  (PMF)  would  cause  the  dam  to  be  overtopped.  The  seriously  inadequate 
spillway  is  assessed  as  an  UNSAFE,  non-emergency  condition,  until  more 
detailed  studies  prove  otherwise  or  corrective  measures  are  completed.  The 
classification  of  UNSAFE  applied  to  a  dam  because  of  a  seriously  inadequate 
spillway  is  not  meant  to  indicate  the  same  degree  of  emergency  as  would  be 
associated  with  an  UNSAFE  classification  applied  for  a  structural 
deficiency.  It  does  mean,  however,  that  based  on  an  initial  screening,  and 
preliminary  computations,  there  appears  to  be  a  serious  deficiency  in 
spillway  capacity  so  that  if  a  severe  storm  were  to  occur,  overtopping  and 
failure  of  the  dam  would  take  place,  significantly  increasing  the  hazard  of 
loss  of  life  downstream  from  the  dam.  To  ensure  adequacy  of  the  structure, 
the  following  actions  as  a  minimum,  are  recommended. 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  e.ngage.d  by  the  ovme.r  using  more  sophisticated 
methods,  procedures  and  studies  within  six  months  from  the  date  of  approval 
of  this  report.  Witliin  three  months  of  the  consultant's  findings  remedial 
measures  to  ensure  spillway  adequacy  should  bo  initiated.  In  the  interim,  a 
detailed  emergency  operation  plan  and  warning  system  should  be  promptly 
developed.  Also  during  periods  of  unusually  heavy  precipitation,  around  the 
clock  surveillance  should  be  provided. 

b.  Within  six  months  from  the  date  of  approval  of  this  report,  the 
following  engineering  studies  and  analyses  r.hould  be  initiated: 

(1)  Observation  wells  or  piezometers  should  be  installed  in  the 
embankment  to  determine  the  location  of  the  phreatic  surface  and  the  paths 
of  the  seepage  observed. 

(2)  The  flow  of  seepage  should  he  monitored  monthly  to  determine 
its  volimie  and  whether  it  presents  a  problem  to  the  safety  of  the  dam. 

(3)  Provide  an  additional  low-level  outlet  of  sufficient  size  to 
decrease  the  time  to  draw  down  the  reservoir. 


c.  The  followinp,  remedial  me.-isures  should  be  completed  within  twelve 
months  from  the  date  of  approval  of  this  report: 

(1)  Remove  the  trees  from  the  downstream  side  of  the  embankment  and 
the  discharge  channel  down  to  the  embankment  level. 

(2)  Realign  horizontally  and  vertically  the  concrete  curbing  along 
the  upstream  face.  Replace  the  curbing  in  the  missing  area. 

(3)  Conduct  a  complete  topographic  survey  of  the  dam  and 
surrounding  area,  in  order  to  develop  a  detailed  plan  and  several 
cross-sections  of  the  dam  to  form  a  coherent  as-built  set. 

(4)  Replace  both  low-level  outlet  valves. 

(5)  Fill  in  and  regrade  areas  of  erosion  along  the  upstream  face. 

(6)  Remove  all  vegetation  and  trees  from  downstream  toe  area  and 
make  a  thorough  inspection  of  the  area. 

d.  The  owner  should  develop  written  operating  procedures  and  a  periodic 
maintenance  plan  to  ensure  the  safety  of  the  dam  within  one  year  from  the 
date  of  approval  of  this  report. 


APPROVEP; 

Colonel,  Corps  of  Engineers 
District  Engineer 

DATE: 


n 
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DEPARTMENT  OF  THE  ARMY 

PHtLADELPHIA  DISTRICT.  CORPS  OF  ENGINEERS 
CUSTOM  HOUSE-2  D  &  CHESTNUT  STREETS 
PHILADELPHIA,  PENNSYLVANIA  19106 


MAY  i9S0 


Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  New  Jersey  08621 


Dear  Governor  Byrne: 

This  Ls  in  reference  to  our  ongoing  National  Program  for  Inspection  of 
Non-Federal  Dams  within  the  State  of  New  Jersey.  Ramapo  Lake  Dam  (Federal 
I.D.  No.  NJ00216),  a  high  ha^sard  potential  structure,  has  recently  been 
inspected.  The  dam  is  owned  by  the  Division  of  Parks  and  Forestry,  and  Is 
located  on  a  tributary  of  the  Ramapo  River  in  the  Borough  of  Oakland. 

Using  Corps  of  Engineers  screening  criteria,  it  has  been  determined  that  the 
dam's  five  spillways  are  seriously  inadequate  because  a  flow  equivalent  to 
26  percent  of  the  Probable  Maximum  Flood  would  cause  the  dam  to  be 
overtopped.  The  seriously  inadequate  spillways  are  assessed  as  JNSAF^;, 
non-emergency  condition,  until  more  detailed  studies  prove  otherwise,  or 
corrective  measures  are  completed.  The  classification  of  UNSAFE  applied  to 
a  dam  because  of  a  seriously  inadequate  spillway  is  not  meant  to  indicate 
the  same  degree  of  emergency  as  would  be  associated  with  an  UNSAFE 
classification  applied  for  a  structural  deficiency.  It  does  mean,  however, 
that  based  on  an  initial  screening  and  preliminary  computations,  there 
appears  to  be  a  serious  deficiency  in  the  spillway  capacity  so  that  if  a 
severe  storm  were  to  occur,  overtopping  and  failure  of  the  dam  could  take 
place,  significantly  increasing  the  hazard  potential  to  loss  of  life 
downstream  from  the  dam.  As  a  result  of  this  UNSAFE  determination,  it  is 
recommended  that  the  following  measures  be  undertaken  within  30  days  of  tlie 
date  of  this  letter: 

a.  Initiate  a  study  to  more  accurately  determine  tlie  spillway  adequacy 
by  using  more  detailed  and  sophisticated  hydrologic  and  hydraulic  analyses, 
and  to  reconmend  any  remedial  measures  required  to  prevent  overtopping  of 
the  dam. 
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Honorable  Brendan  T.  By me 


b.  In  the  interim,  a  detailed  emerj^oncy  uperaiieii  plan  and  downstream 
warning  system  should  he  promptly  developed.  Also,  around  the  clock 
surveillance  should  he  provid’d  ituriu”  periods  ot  unusually  heavy 
precipitation. 


A  final  report  on  this  Phaser  I  inspoit  i  imi  will  he  forwarded  to  you  within 

two  months . 


hi nee re ly  , 


JAMES  G.  TON 

Colonel,  Corps  of  Engineers 
District  Engineer 


Copies  Furnished: 

Mr.  Dirk  C.  Hofman,  P.E.,  Deputy  Director 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.O.  Box  CN029 

Trenton,  NJ  08625 


Mr.  John  O' Dowd,  Acting  Chief 
Bureau  of  Flood  Plain  Regulation 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.O.  Box  CN029 
Trenton,  NJ  08625 
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PHASE  I  INSPECTION  REPORT 


NATIONAL  DAM  SAFETY  PROGRAM 


Name: 

State  Located: 
County  Located: 
Stream: 

River  Basin: 

Date  of  Inspection: 


Ramapo  Lake  Dam,  I.D.  NJ  00216 

New  Jersey 

Bergen  County 

Tributary  to  Ramapo  River 

Passaic  River 

November  13  and  December  4,  1979 


Assessment  of  General  Conditions 


Ramapo  Lake  Dam  is  an  earthfill  masonry  dam  containing  five-concrete  box 
spillways  spaced,  aboutequally,  throughout  the  dam.  The  overall  condition 
of  the  dam  is  poor.  The  concrete  curbing  along  the  upstream  face  is 
misaligned  both  horizontally  and  vertically  and  is  tilting  towards  the 
lake.  Minor  seepage  was  occurring  at  six  different  locations  along  the 
downstream  face.  The  downstream  channel  is  well  defined.  The  operation 
of  the  low-level  outlets  was  not  demonstrated  since  the  hand  wheel  opera¬ 
tors  were  missing.  The  hazard  potential  is  rated  as  "high". 

The  adequacy  of  Ramapo  Lake  Dam  is  considered  questionable  in  view  of 
its  lack  of  spillway  capacity  to  pass  the  SDF  (1/2  PMF)wi  thout  overtopping  the 
dam.  The  spillway  is  capable  of  passing  a  flood  equal  to  26  percent  of 
the  PMF  (52  percent  of  one  half  PMF),  and  is  assessed  as  "seriously 
inadequate". 

At  present,  the  engineering  data  available  is  not  sufficient  to  make  a 
definitive  statement  on  the  stability  of  the  dam.  The  following  actions, 
therefore,  are  recommended  along  with  a  timetable  for  their  completion. 
All  recommended  actions  should  be  conducted  under  the  supervision  of  an 
Engineer  who  is  experienced  in  the  design,  construction  and  inspection 
of  dams. 

1.  Carry  out  a  more  precise  hydrologic  and  hydraulic 
analysis  of  the  dam  within  twelve  months,  to  deter¬ 
mine  the  need  and  type  of  mitigating  measures  neces¬ 
sary.  If  required,  conduct  a  study  of  the  means  of  in¬ 
creasing  spillway  discharge  capacity  and  develop  al¬ 
ternative  schemes  for  construction.  This  should  in¬ 
clude  the  installation  of  headwater  and  tailwater 
gages.  The  ability  of  the  dam  to  withstand  over¬ 
topping  should  also  be  studied. 

2.  Observation  wells  or  piezometers  should  be  installed 
in  the  embankment  to  determine  the  location  of  the 
phreatic  surface  and  the  paths  of  the  seepage  ob¬ 
served.  This  should  be  done  within  six  months. 


3.  The  flow  of  seepage  should  be  monitored  monthly  to 
determine  its  volume  and  whether  it  presents  a  pro¬ 
blem  to  the  safety  of  the  dam. 

4.  Conduct  a  complete  topographic  survey  of  the  dam 
and  surrounding  area*  in  order  to  develop  a  de¬ 
tailed  plan  and  several  cross-sections  of  the 
dam  to  form  a  coherent  as-built  set  within 
twelve  months. 

5.  Provide  an  additional  low-level  outlet  of  suffi¬ 
cient  size  to  decrease  the  time  to  draw  down  the 
reservoir.  This  should  be  completed  within  six 
months. 

6.  Remove  the  trees  from  the  downstream  side  of  the 
embankment  and  the  discharge  channel  down  to  the 
embankment  level.  This  program  should  be  started 
within  twleve  months. 

7.  Realign  horizontally  and  vertically  the  concrete 
curbing  along  the  upstream  face.  Replace  the 
curbing  in  the  missing  area.  This  work  should 
be  completed  within  twelve  months. 

8.  Replace  both  low-level  outlet  valves  within 
twelve  months. 

9.  Fill  in  and  regrade  areas  of  erosion  along  the 
upstream  face  within  twelve  months. 

10.  Remove  all  vegetation  and  trees  from  downstream 
toe  area  and  make  a  thorough  inspection  of  the 
area.  This  program  should  be  completed  within 
twelve  months. 

11,  The  owner  should  develop  an  emergency  action 
plan  (if  one  is  not  already  available)  out¬ 
lining  actions  to  be  taken  by  the  operator  to 
minimize  downstream  effects  of  an  emergency  and 
establish  a  flood  warning  system  for  the  down¬ 
stream  communities  within  three  months. 

Furthermore,  while  of  a  less  urgent  nature,  the  following  additional 
action  is  recommended  and  should  be  carried  out  within  a  reasonable 
period  of  time. 
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The  owner  should  develop  within  one  (1)  year  after  formal 
approval  of  the  report,  written  operating  procedures  and 
a  periodic  maintenance  plan  to  insure  the  safety  of  the 
dam. 


John  P.  Talerico,  P.E. 
HARRIS-ECI  ASSOCIATES 
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Photo  taken  on  December  4,  1979 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investiga¬ 
tions.  Copies  of  these  guidelines  may  be  obtained  from  theofficeof 
theChief  of  Engineers,  Washington,  D.C.  20314,  The  purpose  of  a 
Phase  I  Investigation  is  to  identify  expeditiously  those  dams 
which  may  pose  hazards  to  human  life  or  property.  The  assessment 
of  the  general  condition  of  the  dam  is  based  upon  available  data 
and  visual  inspections.  Detailed  investigation,  and  analyses  in¬ 
volving  topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspec¬ 
tion  team.  It  is  important  to  note  that  the  condition  of  a  dam 
depends  on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 

Only  through  continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  oe  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guide¬ 
lines,  the  Spillway  Test  flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible  storm 
runoff),  or  fractions  thereof .  The  test  flood  provides  a  measure 
of  relative  spillway  capacity  and  serves  as  an  aide  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies,  con¬ 
sidering  the  size  of  the  dam,  its  general  condition  and  the  down¬ 
stream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


RAMAPO  LAKE  DAM,  I.D.  NJ  00216 
SECTION  1 


1.  PROJECT  INFORMATION 


1 .1  General 

a.  Authority 

The  National  Dam  Inspection  Act  (Public  Law  92-367,  1972)  provides  for 
the  National  Inventory  and  Inspection  Program  by  the  U.S,  Army  Corps  of 
Engineers.  This  inspection  was  made  in  accordance  with  this  authority 
under  Contract  C-FDM  No.  35  with  the  State  of  New  Jersey  who,  in  turn, 
is  contracted  to  the  Philadelphia  District  of  the  Corps  of  Engineers, 
and  was  carried  out  by  the  engineering  firm  of  Harris-ECI  Associates, 
Woodbridge,  New  Jersey. 

b.  Purpose  of  Inspection 

The  visual  inspection  of  Ramapo  Lake  Dam  was  made  on  November  13  and 
December  4,  1979.  The  purpose  of  the  inspection  was  to  make  a  general 
assessment  as  to  the  structural  integrity  and  operational  adequacy  of 
the  dam  embankment  and  its  appurtenant  structures. 


c.  Scope  of  Report 

The  report  summarizes  available  pertinent  data  relating  to  the  project; 
presents  a  summary  of  visual  observations  made  during  the  field  inspec¬ 
tion;  presents  an  evaluation  of  hydrologic  and  hydraulic  conditions  at 
the  site;  presents  an  evaluation  as  to  the  structural  adequacy  of  the 
various  project  features;  and  assesses  the  general  condition  of  the  dam 
with  respect  to  safety. 


1 .2  Description  of  Project 

a.  Description  of  Dam  and  Appurtenances 

Ramapo  Lake  Dam  is  an  earthfill  masonry  dam  approximately  300-foot  long 
and  8-foot  high.  Five  concrete  spillways,  each  consisting  of  two 
one-foot  high  by  5-foot  wide  box  culverts  under  the  crest,  control  the 
flow  through  the  embankment.  The  top  of  the  spillways  varies  from  0.3 
to  1.1  feet  below  the  crest  of  the  dam. 


The  embankment  has  a  top  width  of  17.4  feet  and  is  contained  by  a 
vertical  cobblestone  wall  upstream  and  a  cobblestone  wall  with  a 
side  slope  of  1H;1V  downstream.  There  is  a  dirt  roadway  across  the 
top  of  the  dam  with  vertically  placed  concrete  slabs,  approximately 
1.2-foot  high,  acting  as  roadway  curbing  along  both  sides  of  the  dam's 
crest.  The  length  of  the  dam  with  the  curbing  is  approximately  247 
feet. 

The  low-level  outlet  consists  of  two  6-inch  cast  iron  pipes  through 
the  dam  approximately  63.5  feet  from  the  right  end  of  the  dam.  The 
flow  through  the  pipes  is  controlled  by  manually  operated  gate  valves 
located  in  the  downstream  side  of  the  embankment.  The  inlet  end  of 
the  pipes  are  located  in  the  upstream  face  of  the  embankment.  The 
outlets  discharge  directly  into  the  discharge  channel. 

The  flow  from  the  spillways  form  the  downstream  channel  approximately 
25  feet  from  the  dam.  The  channel  is  10-foot  wide  with  3-foot  high 
banks.  The  channel  continues  downstream  until  it  crosses  under  Skyline 
Drive  approximately  3000  feet  from  the  dam.  From  there  it  flows  into 
the  Ramapo  River  approximately  1300  feet  from  Skyline  Drive. 

No  borings  were  uncovered  during  the  report  preparation  phase. 

A  generalized  description  of  soil  conditions  is  contained  in  Report 
No.  4,  Bergen  and  Hudson  Counties,  Engineering  Soil  Survey  of  New  Jersey, 
by  Rutgers  University.  The  report  describes  the  dam  area  as  Gneissic 
bedrock  erratically  covered  with  a  variable, but  thin,  mantle  of 
unconsolidated  glacial  materials. 

Geologic  overlay  sheet  23  describes  the  rock  as  Horblende  Granite  and 
Gneiss.  Noteworthy  on  this  overlay  is  that  a  fault  passes  through  the 
lake  about  1/8  of  a  mile  to  its  north. 

b.  Location 

Ramapo  Lake  Dam  is  located  in  the  Ramapo  Mountains  State  Forest.  It 
is  a  tributary  to  the  Ramapo  River  in  the  Borough  of  Oakland,  Bergen 
County,  New  Jersey.  It  is  accessible  by  way  of  Skyline  Drive. 

c.  Size  Classification 

According  to  the  "Recommended  Guidelines  for  Safety  Inspection  of  Dams" 
by  the  U.S.  Department  of  the  Army,  Office  of  the  Chief  of  Engineers, 
the  dam  is  classified  in  the  dam  size  category  as  being  "small",  since 
its  storage  volume  of  540  acre-feet  is  less  than  1,000  acre-feet.  The 
dam  is  also  classified  as  small  because  its  height  of  8  feet  is  less 
than  40  feet.  The  overall  size  classification  of  Ramapo  Lake  Dam  is 
smal 1 . 
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d.  Hazard  Classification 


A  hazard  potential  classification  of  "high"  has  been  assigned  to  the 
dam  on  the  basis  that  a  hypothetical  failure  would  result  in  excessive 
damage  to  the  many  houses  and  the  road  downstream  of  the  dam.  Because 
the  road  is  heavily  traveled  and  there  are  several  habitable  buildings 
within  the  flood  path,  the  possibility  exists  of  the  loss  of  more  than 
a  few  lives  in  the  event  of  dam  failure. 

e.  Ownership 
Ramapo  Lake  Dam  is  owned  by: 

State  of  New  Jersey 

Department  of  Environmental  Protection 

Division  of  Parks  and  Forestry 

Trenton,  New  Jersey  08625 

Attention:  Mr.  John  Nichols 
Park  Supervisor 
(201)  337-0960 


f .  Purpose 

Ramapo  Lake  Dam  is  presently  used  for  recreational  purposes  only. 

9-  Design  and  Construction  History 

No  information  is  available  on  the  original  design  of  the  dam  which  was 
built  prior  to  1904. 

h .  Normal  Operating  Procedures 

The  discharge  from  the  lake  is  unregulated  and  is  allowed  to  naturally 
balance  the  inflow  into  the  lake.  The  low-level  outlets  are  used  to 
lower  the  lake  level  as  required. 
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1.3 


Pertinent  Data 


a.  Drainage  Area 

b.  Discharge  at  Dam  Site 

Ungated  spillway  capacity  at 
elevation  of  top  of  dam: 

Total  spillway  capacity  at 
maximum  pool  elevation  (SDF): 

c.  Elevation  (Feet  above  NGVD) 
Top  of  dam: 

Maximum  pool  design  surcharge  (SDF): 
Recreation  pool: 

Spillway  crest: 

Streambed  at  centerline  of  dam: 

Maximum  tailwater: 


0.89  sq.mi. 

245  cfs  (558.8  NGVD) 

564  cfs  (560.01  NGVD) 

558.8  (Top  of  embankment) 

560.0  (Top  of  curb),  247  ft.  long) 

559.64 

557.1 

556.7 

547.0  (estimated)  ' 

549.0  (estimated) 


d.  Reservoi r 

Length  of  maximum  pool:  4,800  ft.  (estimated) 

Length  of  recreation  pool;  4,700  ft,  (estimated) 


e.  Storage  (acre-feet) 
Recreation  pool : 

Spillway  crest; 

Top  of  dam; 

Maximum  oool  (SDF) : 


240  (estimated) 

206 

406 

540 


f.  Reservoir  Surface  (acres) 
Top  of  dam: 

Maximum  pool  (SDF): 

Recreation  pool; 

Spillway  crest: 


98.3  (estimated) 
117.0  (estimated) 
90 

81.2  (estimated) 
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9-  Dam 

Type; 

Length: 

Height: 

Top  width: 

Side  slopes  -  Upstream: 

-  Downstream: 

Zoning : 

Impervious  core: 

Cutoff: 

Grout  curtain: 

h. 

N/A 

i .  Spi 1 Iway 

Type: 

Length  of  weir: 

Crest  elevation: 

Gates ; 

U/S  Channel : 

D/S  Channel  : 

j .  Regulating  Outlets 
Low  level  outlet: 

Controls: 

Emergency  gate: 

Outlet: 

5 


Earthfill  Masonry  dam  with 
5  concrete  box  spillways 

300  ft.  (effective) 

8  ft.  (structural ) ; 

1 3  ft .  (hydraul ic) 

17.4  ft. 

Vertical 

1H;1V 

Unknown 

Unknown 

Unknown 

None 


5  concrete  box  culverts 
10  spillways  at  5  ft.  each  =  50  ft. 
556.7  MSL 
None 

Ramapo  Lake 

Natural  channel  with  10'  bottom  width 
and  grass  overgrown  on  banks. 

2-6  inch  CIP  with  gate  valves 

Manually  controlled 

None 

552.9  NGVD 
555.6  NGVD 


Diversion  and  Regulating  Tunnel 


SECTION  2 


2.  ENGINEERING  DATA 


2.1  Design 

There  are  no  drawings  or  design  computations  for  the  dam  available. 
No  data  from  soil  borings,  soil  tests,  or  other  geotechnical  data  is 
available.  No  cross-sections  suitable  for  assessing  the  stability 
are  available. 


2.2  Construction 

Data  is  not  available  concerning  the  construction  of  the  dam. 


2.3  Operation 

Formal  operation  records  are  not  kept  for  the  dam  and  reservoir.  The 
lake  is  allowed  to  operate  naturally  without  regulation. 


2.4  Evaluation 

a .  Availabil ity 

The  availability  of  engineering  data  is  very  poor. 

b .  Adequacy 

The  engineering  data  obtained  in  the  field  was  adequate  to  perform 
hydrologic  and  hydraul ic  computations .  The  data  was  insufficient  to 
perform  a  stability  analysis,  but  preliminary  evaluation  could  be 
made  based  on  visual  observations. 

c.  Val idity 

Since  no  existing  engineering  data  exists,  the  validity  of  that  data 
could  not  be  compared  to  the  data  obtained  in  the  field. 
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SECTION  3 


3.  VISUAL  INSPECTION 


3.1  Findings 

a.  General 

The  usual  inspection  of  Ramapo  Lake  Dam  revealed  the  dam  to  be  in 
poor  condition  and  in  need  of  repairs. 

b.  Dam 

The  earth  embankment  appears  to  be  sound.  No  misalignment  of  the 
horizontal  or  vertical  plane  of  the  embankment  was  noticed,  however, 
the  vertical  and  horizontal  alignment  of  the  upstream  concrete  curbing 
is  irregular  with  the  curbing  tilting  towards  the  lake.  Also,  a 
section  of  the  curbing  has  fallen  into  the  lake  at  the  left  end  of  the 
dam.  Seepage  was  occurring  at  six  different  locations.  The  locations 
were  53,  92,  121,  172,  186  and  217  feet  from  the  right  end  of  the  dam. 

The  amount  of  seepage  was  minor  and  was  running  clear.  There  is  minor 
erosion  along  the  upstream  face  of  the  embankment  at  the  left  end  where 
the  concrete  curbing  is  missing.  Also,  there  are  voids  between  the 
curbing  and  the  embankment  crest  along  the  upstream  side.  Small  trees 
are  gfrowing  along  the  downstream  embankment  slope.  Trees  and  vegetation 
growing  along  the  downstream  toe  of  the  embankment  prevented  a  proper 
inspection  of  the  toe  area, 

c.  Appurtenant  Structures 

1,  Spillways 

The  five  concrete  spillways  just  below  the  crest  and  through  the 
embankment  were  in  good  condition.  No  spalling  or  cracking  of  the 
concrete  could  be  observed.  The  steel  beams  supporting  the  concrete 
curbing  are  in  good  condition.  Small  trees  are  growing  out  of  the 
discharge  channels  in  two  of  the  spillways. 

2.  Outlet  Works 

Two  6-inch  cast  iron  pipes  exit  at  the  downstream  side  of  the  embank¬ 
ment  just  to  the  right  of  the  second  spillway,  at  the  right  end  of 
the  dam.  The  inlet  ends  of  the  pipes  were  under  water  and  could  not 
be  inspected.  The  valves  to  operate  the  outlets  are  at  the  discharge 
end  of  the  pipes.  The  upper  valve  rests  on  a  masonry  support  and  has 
a  vertical  crack  along  its  entire  height.  Both  valves  as  well  as  the 
two  outlets  were  severely  weathered  and  rusty.  The  hand  wheel  operators 
were  missing,  therefore,  the  operation  of  the  valves  was  not  demonstrated. 
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d.  Reservoir  Area 


The  side  slopes  of  the  reservoir  are  steep  and  are  heavily  wooded. 
The  lake  appeared  clean  with  no  indication  of  surface  growth. 

e.  Downstream  Channel 

The  downstream  channel  is  in  fair  condition.  It  is  thick  with  trees 
and  vegetation.  The  banks  are  steep  and  are  about  3  feet  in  height. 
The  channel  winds  down  the  mountain  until  it  crosses  under  Skyline 
Drive  approximately  3000  feet  away  from  the  dam.  It  then  flows  into 
the  Ramapo  River  approximately  1300  feet  from  the  Skyline  Drive. 


SECTION  4 


4.  OPERATIONAL  PROCEDURES 


4.1  Procedures 

Ramapo  Lake  Dam  is  used  to  impound  water  for  recreational  activities. 
The  level  of  the  lake  is  maintained  through  the  unregulated  flow  over 
the  spillways.  The  lake  is  not  lowered  on  a  regular  basis. 


4.2  Maintenance  of  the  Dam 

There  is  no  regular  inspection  and  maintenance  program  for  the  dam 
and  appurtenant  structures.  The  NJ-DEP,  Division  of  Parks  and 
Forestry, is  responsible  for  the  maintenance  of  the  dam. 


4.3  Maintenance  of  Operating  Facilities 

The  low-level  outlet  operating  facilities  consist  of  the  two  manually 
operated  6-inch  gate  valves.  At  the  time  of  inspection,  operation  of 
the  valves  were  not  demonstrated  because  the  hand  wheel  operators  were 
missing. 


4.4  Eval uation 

The  present  operational  and  maintenance  procedures  are  fair  with  the 
dam  and  spillway  being  maintained  in  a  serviceable  condition. 


SECTION  5 


5.  HYDRAULIC/HYDRQLQGIC 

5.1  Evaluation  of  Features 


a.  Design 

The  drainage  area  above  Ramapo  Lake  Dam  is  approximately  0.89  square 
miles.  A  drainage  map  of  the  watershed  of  Ramapo  Lake  Dam  is  presented 
on  plate  1,  Appendix  D. 

The  topography  within  the  basin  is  generally  moderately  sloped.  Elevations 
range  from  approximately  1,000  feet  above  NGVD  at  the  north  end  of  the 
watershed  to  about  557  feet  at  the  dam  site.  Land  use  patterns  within 
the  watershed  are  mostly  woodland. 

The  evaluation  of  the  hydraulic  and  hydrologic  features  of  Ramapo  Lake 
was  based  on  criteria  set  forth  in  the  Corps  guidelines  and  additional 
guidance  provided  by  the  Philadelphia  District,  Corps  of  Engineers.  The 
SOF  for  Ramapo  Lake  Dam  falls  in  a  range  of  1/2  PMF  to  PMF.  In  this  case 
the  low  end  of  the  range,  1/2  PMF,  is  chosen  since  the  factors  used  to  se¬ 
lect  size  and  hazard  classification  are  on  the  low-side  of  their  respec¬ 
tive  ranges. 

The  probable  maximum  flood  (PMF)  was  calculated  from  the  probable 
maximum  precipatation  using  Hydrometeorological  Report  No.  33  with  stand¬ 
ard  reduction  factors.  Due  to  the  small  drainage  area,  the  SCS  triangular 
hydrograph  transformed  to  a  curvilinear  hydrograph  was  adopted  for  devel¬ 
oping  the  unit  hydrograph,  with  the  aid  of  the  HECl-DB  Flood  Hydrograph, 
Computer  program. 

Initial  and  constant  infiltration  loss  rates  were  aoplied 
to  the  Probable  Maximum  Precipitation  to  obtain  rainfall  excesses.  The 
rainfall  excesses  were  applied  to  the  unit  hydrograph  to  obtain  the  PMF 
and  various  ratios  of  PMF  utilizing  program  HECl-DB. 

The  SDF  peak  outflow  calculated  for  Ramapo  Lake  Dam  is  564  cfs.  This 
value  is  derived  from  the  1/2  PMF  and  results  in  overtopping  the  dam 
assuming  that  the  lake  was  originally  at  the  spillway  crest  elevation. 

The  stage-outflow  relation  for  the  spillway  was  determined  from  the 
geometry  of  the  spillway  and  dam,  utilizing  HECl-DB  program  field  notes 
and  sketches.  The  reservoir  stage  capacity  was  based  on  the  U.S.G.G. 
quadrangle  topographic  maps. 


10 


The  reservoir  stage-storage  capacity  was  computed  directly  by  the 
conic  method,  utilizing  the  HECl-DB  program.  The  reservoir  surface 
areas  at  various  elevations  were  measured  by  planimeter  from  a 
U.S.G.S.  Quadrangle  topographic  map.  Reservoir  storage  capacity 
included  surcharge  levels  exceeding  the  top  of  the  dam,  and  the  spill¬ 
way  rating  curve  was  based  on  the  assumption  that  the  dam  remains 
intact  during  routing. 

A  breach  analysis  indicates  that  the  stage  of  the  stream  where  it 
crosses  Skyline  Drive  is  3.4  feet  higher,  due  to  dam  failure  from 
overtopping  at  30  percent  PMF  than  it  would  be  without  failure  at  30 
percent  PMF.  This  is  likely  to  jeopardize  the  well  traveled  road 
and  approximately  10  houses  downstream  of  the  road  significantly  more 
than  without  failure.  As  indicated  in  Section  S.l.d.,  the  discharge 
facility  is  thus  rated  "seriously  inadequate". 

Drawdown  calculations  indicate  that  to  empty  the  lake  to  an  elevation 
of  552.9'  NGVD  through  the  two  low-level  outlets  would  take  114  days, 
with  no  inflow.  Consequently  an  increased  low-level  outlet  capacity 
should  be  provided . 

b.  Experience  Data 

No  records  of  reservoir  stage  or  spillway  discharge  are  maintained 
for  this  site. 

c.  Visual  Observation 

The  downstream  channel  is  well  defined  with  steep  banks.  Thick  vegeta¬ 
tion  and  trees  line  the  banks.  The  channel  winds  down  the  mountain  until 
it  crosses  Skyline  Drive  approximately  3,000  feet  from  the  dam.  After 
crossing  Skyline  Drive,  the  channel  flows  into  the  Ramapo  River  approxi¬ 
mately  1,300  feet  from  the  road.  There  is  one  house  on  the  left  bank  at 
Skyline  Drive  and  approximately  10  houses  between  the  road  and  the  river. 

The  slopes  of  the  reservoir  are  steep  and  wooded  and  do  not  exhibit  signs 
of  instability.  The  drainage  area  is  wooded  and  moderately  sloped. 

d.  Overtopping  Potential 

A  storm  of  magnitude  equivalent  to  the  SDF  would  cause  overtopping  of 
the  dam  to  a  height  of  1.21  feet.  Computations  indicate  that  the  dam 
can  pass  approximately  26%  of  the  PMF  (52  percent  of  the  1/2  PMF)  without 
overtopping  the  dam  crest.  Since  one  half  the  PMF  is  the  minimum  Spillway 
Design  Flood  (1/2  PMF)  for  this  dam,  according  to  the  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams  by  the  Corps  of  Engineers,  the  spill  - 
way  capacity  of  the  Ramapo  Lake  Dam  is  assessed  as  "seriously  inadequate". 
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SECTION  6 


6.  STRUCTURAL  STABILITY 

6 . 1  Evaluation  of  Structural  Stability 

a .  Visual  Observations 

The  concrete  curbing  along  the  upstream  crest  of  the  dam  is  misaligned 
vertically  and  horizontally  and  is  tilting  towards  the  lake.  The  cause 
of  this  movement  is  unknown.  Trees  growing  out  of  the  downstream 
embankment  and  spillway  discharge  channels  could  pose  a  threat  to 
stability.  The  spillways  are  in  good  condition.  Seepage  was  occuring 
at  six  different  locations.  The  locations  were  at  points  53,  92,  121, 
172,  186  and  217  feet  from  the  right  end  of  the  dam.  The  seepage,  at 
all  six  locations,  was  near  the  toe  of  the  dam.  The  seepage  has  not 
been  monitored  and  no  information  was  uncovered  concerning  their  duration 
or  flow  rates. 

b .  Design  and  Construction  Data 

No  design  computations  relating  to  stability  were  uncovered  during  the 
report  preparation  phase.  No  embankment  or  foundation  soil  parameters 
are  available  for  carrying  out  a  conventional  stability  analysis  on  the 
embankment. 

c .  Operating  Records 

No  operating  records  are  available  relating  to  the  stability  of  the  dam. 

d.  Post-Construction  Changes 

There  are  no  known  post-construction  changes. 

e.  Static  Stability 

A  static  stability  analysis  was  not  performed  for  Ramapo  Lake  Dam  because 
the  lack  of  data  on  which  to  base  assumptions  of  material  properties 
inside  embankment  zones  might  produce  misleading  results,  but  based  on 
the  findings  of  the  visual  inspection,  the  preliminary  assessment  of 
static  stability  is  that  it  is  satisfactory. 

f .  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  1,  as  defined  in  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams,  prepared  by  the  Corps  of  Engineers. 
In  general  ,  projects  located  in  Seismic  Zones  0,  1,  and  2  may  be  assumed 
to  present  no  hazard  from  earthquake,  provided  the  static  stability 
conditions  are  satisfactory  and  conventional  safety  margins  exist  and 
based  on  the  findings  of  the  visual  inspection,  the  preliminary  assess¬ 
ment  of  the  static  and  seismic  stabilities  is  that  they  are  satisfactory. 
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7.  ASSESSMENT/REMEDIAL  MEASURES 

7.1  Dam  Asssessment 


a.  Safety 

The  dam  has  been  inspected  visually  and  a  review  has  been  made  of  the 
availableengineering  data.  This  assessment  is  subject  to  the  limitations 
inherent  in  the  visual  inspection  procedures  stipulated  by  the  Corps  of 
Engineers  for  a  Phase  I  report. 

The  safety  of  Ramapo  Lake  Dam  is  in  question  because  the  dam  does  not 
have  adequate  spillway  capacity  to  pass  the  SDF  (1/2  PMF)  without  over¬ 
topping.  Overtopping  of  the  dam  carries  with  it  the  danger  of  possible 
progressive  failure  of  the  dam.  The  present  spillway  capacity  of  the  dam 
is  approximately  26  percent  of  the  PMF  (52  percent  of  the  1/2  PMF). 

No  definite  statement  pertaining  to  the  safety  of  the  embankment  can  be 
made  without  acquisition  of  embankment  material  engineering  properties 
and  determination  of  phreatic  levels  in  the  downstream  part  of  the 
embankment . 

b .  Adequacy  of  Information 

The  information  uncovered  was  adequate  to  perform  hydrologic  and  hydrau¬ 
lic  computations.  The  data  was  insufficient  to  perform  even  an  approx¬ 
imate  computation  of  the  stability  of  the  dam.  A  preliminary  assessment 
of  the  dam  could  be  made  by  visual  observation  only. 

c.  Urgency 

The  remedial  measures  and  recommended  actions  along  with  a  timetable 
for  their  completion  are  detailed  below.  All  recommended  action  should 
be  conducted  under  the  supervision  of  an  engineer  who  is  experienced  in 
the  design,  construction  and  inspection  of  dams. 


7.2  Remedial  Measures 

a.  Alternatives  for  Increasing  Spillway  Capacity 
Alternatives  for  increasing  spillway  capacity  are  as  follows; 


1.  Increase  the  embankment  height  of  the  dam  thus 
permitting  a  higher  discharge  to  pass  over  the 


spillway  and  reducing  the  possibility  of  over¬ 
topping  . 

2.  Lower  the  spillway  crest  elevation. 

3.  Increase  the  effective  spillway  crest  length. 

4.  A  combination  of  any  of  the  above  alternatives. 

Recommendations 

1.  Carry  out  a  more  precise  hydrologic  and  hydrau¬ 
lic  analysis  of  the  dam  within  twelve  months, 
to  determine  the  need  and  type  of  mitigating 
measures  necessary.  If  required,  conduct  a 
study  of  the  means  of  increasing  spillway  dis¬ 
charge  capacity  and  develop  alternative  schemes 
for  construction.  This  should  include  the 
installation  of  headwater  and  tailwater  gages. 

The  ability  of  the  dam  to  withstand  overtopping 
should  also  be  studied. 

2.  Observation  wells  or  piezometers  should  be 
installed  in  the  embankment  to  determine  the 
location  of  the  phreatic  surface  and  the  paths 
of  the  seepage  observed.  This  should  be  done 
within  si;<  months. 

3.  The  flow  of  seepage  should  be  monitored  monthly 
to  determine  its  volume  and  whether  it  presents 
a  problem  to  the  safety  of  the  dam. 

4.  Conduct  a  complete  topographic  survey  of  the  dam 
and  surrounding  area,  in  order  to  develop  a 
detailed  plan  and  several  cross-sections  of  the 
dam  to  form  a  coherent  as-built  set  within  twelve 
months . 


5.  Provide  an  additional  low-level  outlet  of 
sufficient  size  to  decrease  the  tim.e  to  draw 
down  the  reservoir.  This  should  be  completed 
wi thin  six  months . 

6.  Remove  the  trees  from  the  downstream  side  of 
the  embankment  and  the  discharge  channel  down 
to  the  embankment  level.  This  program  should 
be  started  within  twelve  months. 

7.  Realign  horizontally  and  vertically  the  concrete 
curbing  along  the  upstream  face.  Replace  the 
curbing  in  the  missing  area.  This  work  should 
be  completed  within  twelve  mentis. 


8,  Replace  both  low-level  outlet  valves  within 
twelve  months. 

9.  Fill  in  and  regrade  areas  of  erosion  along 
the  upstream  face  within  twelve  months. 

10.  Remove  all  vegetation  and  trees  from  down¬ 
stream  toe  area  and  make  a  thorough  inspec¬ 
tion  of  the  area.  This  program  should  be 
completed  within  twelve  months. 

The  following  additional  actions  are  recommended: 

1.  The  owner  should  develop  an  emergency  action 
plan  (if  one  is  not  already  available)  out¬ 
lining  actions  to  be  taken  by  the  operator 
to  minimize  downstream  effects  of  an  emergency 
and  establish  a  flood  warning  system  for  the 
downstream  conmunities  within  three  months. 

c.  0  &  M  Procedures 

The  owner  should  develop,  within  one  (1)  year  after  formal  approval  of 
the  report,  written  operating  procedures  and  a  periodic  maintenance 
plan  to  insure  the  safety  of  the  dam. 
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PHOTOGRAPHS 


(Taken  on  December  4,  1979) 
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Photo  2  -  Another  view  tov/ard  left  edge  of  dain.  Note 
horizontal  and  vertical  misalignment,  crack¬ 
ing  and  spalling  of  concrete  curb. 


Photo  3  -  Detail  of  upstream  concrete  curb  showing  a 
void  at  its  base. 


Photo  4  -  View  of  lake  from  dam.  In  foreground  is  a 
portion  of  the  upstream  concrete  curb. 


RAMAPO  LAKE  DAM 


Photo  5  -  View  of  dam  toward  its  left  edge.  At  lower 
left  is  the  downstream  concrete  curb  and  a 
spillway  and  beyond  that  the  discharge  from 
another  spillway. 


Photo  6  -  Detail  of  downstream  side  of  the  dam.  Note 
spillway  opening  and  trees  growing  on  cobble- 
stoned  side  slope. 


Photo  7  -  View  of  the  two  low-level  control  valves  loca¬ 
ted  on  the  downstream  side  of  the  dam.  A 
spillway  is  visible  at  top  center  of  photo. 


Photo  8  -  Detail  showing  a  crack  in  that  low-level 

control  valve  which  is  closer  to  the  crest 
of  the  dam. 


Photo  9  -  View  of  downstream  from  dam.  A  portion  of 
the  downstream  concrete  curb  is  visible  at 
bottom  of  photo. 


Photo  10  -  V-^ew  of  dam  toward  its  right  edge.  Note 
erosion  of  roadway  nea-'  the  beginning  of 
the  upstream  concrete  curb  at  lower  right. 
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APPENDIX 


SUMMARY  OF  ENGINEERING  DATA 


1 


Nar.e  of  Dam; 


CHECK  LIST 

HYDROLOGIC  AHD  HYCRALLIC  DATA 
EHGIHEERIHG  DATA 


RAMAPO  LAKE  DAM 


Drainage  Area  Characteristics;  0.89  square  miles 


Elevation  Top  Normal  Pool  (Storage  Capacity);  557.1  NGVP  (24.0  acre-feet) 
Elevation  Top  Flood  Control  Pool  (Storage  Capacity);  N/A _ 


Elevation  Maximum  Design  Pool;  560.0  NGVP  (SDF  pool;  540  acre-feet) 
Elevation  Top  Dam;  _ 558.8  NGVP  (406  acre-feet)  _ 


SPILLWAY  CREST; 

a.  Elevation 

b.  Type  _ 

c.  Width 


556.7  NGVD 


5-10  feet  X  1  feet  concrete  box  culverts 


17.4  feet 


d.  Length  10  spillways  at  5  ft.  each  =  50  ft. 


e.  Location  Spillover 


Entire  length  of  spillways. 


None 


f.  No.  and  Type  of  Gates 
OUTLET  WORKS; 

a.  Type  _ 2-6  inch  C.I.P. 


b.  Location 


53.5  feet  from  the  right  end  of  the  dam. 


c.  Entrance  Inverts 


Unknown 


d.  Exit  Inverts  552.9  NGVD  &  555.6  NGVD 


e.  Emergency  Draindown  Facilities  ^  gate  valves  2-6  inch  dia.  C.I.P. 
HYDROMETEOROLOGICAL  GAGES; 


a.  Type 


None 


b.  Location 

c.  Records 


None 


None 


MAXIMUM  NON-DAMAGING  DISCHARGE;  245  cfs  at  elevation  558.8  NGVD 
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